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NOTE: Delete, revise, or add to the text in this
section to cover project requirenents. Notes are
for designer information and will not appear in the
final project specification.

Thi s broadscope section covers requirenments comon
to all electrical sections.
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PART 1 GENERAL

1.1 REFERENCES
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NOTE: The foll owi ng references should not be
manual |y edited except to add new references.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci fication.
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The publications listed below forma part of this section to the extent
ref erenced:

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI)
ANSI Zz535.1 (2002) Safety Col or Code
ELECTRONI C | NDUSTRI ES ALLI ANCE ( El A)
El A 480 (1981) Toggle Switches
| NTERNATI ONAL CODE COUNCI L (| CQ)
| CC A117.1 (1998) American National Standards for
Accessi bl e and Usabl e Bui |l di ngs and
Facilities
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATl ON ( NEMR)

NEMA 250 (2003) Enclosures for Electric Equi pnent
(1000 Vol ts Maxi mum

NEVA FB 1 (2001) Fittings, Cast Metal Boxes, and
Conduit Bodies for Conduit and Cable
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NEMVA KS

NEVA OS

NEMA OS

NEMA PB

NEVA RN

NEMA TC

NEMVA VE

NEMA WD

NEMA VD

NFPA 70

UL

uL

UL

UL

UL

UL

UL

1242

489

506

797

870

13

Assenbl i es

(2001) Encl osed and M scel | aneous

Di stribution Equi pnrent Switches (600 Volts
Maxi mumn

(1996) Sheet-Steel Qutlet Boxes, Device
Boxes, Covers, and Box Supports

(1996) Nonnetallic Qutlet Boxes, Device
Boxes, Covers and Box Supports

(2000) Panel boards

(1998) Pol yvinyl-Chloride (PVC) Externally
Coated Gal vani zed Rigid Steel Conduit and

I ntermedi ate Metal Conduit

(2000) Electrical Nonnetallic Tubing (ENT)
(2002) Metallic Cable Tray Systens

(1999) Ceneral Requirenents for Wring
Devi ces

(2002) Wring Devices - D nensional
Requi rement s

NATI ONAL FI RE PROTECTI ON ASSCCI ATI ON ( NFPA)

(2002) National Electrical Code

UNDERWRI TERS LABORATORI ES (UL)

(2004) UL Standard for Safety - Flexible
Met al Conduit

(2003) UL Standard for Safety -
Internedi ate Metal Conduit

(2003; Bulletin Feb 11, 1992; Bulletin Mar
16, 1992) UL Standard for Safety

Mol ded- Case Circuit Breakers and
Circuit-Breaker Encl osures

(2004) UL Standard for Safety Specialty
Transf ornmers

(2003) UL Standard for Safety for
El ectrical Rigid Metal Conduit- Steel

(2003) UL Standard for Safety - Electrical
Metal lic Tubing

(2002) UL Standard for Safety Wreways,
Auxiliary Qutters, and Associated Fittings
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1.

2 SUBM TTALS
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NOTE: Review submttal description (SD) definitions
in Section 01330 SUBM TTAL PROCEDURES and edit the
following list to reflect only the submttals
required for the project. Submittals should be kept
to the mininumrequired for adequate quality
control. Include a columar |ist of appropriate
products and tests beneath each subnmitta

descri ption.
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The foll owi ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES in sufficient detail to show full conpliance with the
speci fication:

SD-01 Preconstruction Subnmttals

Mat eri al , Equi pment, and Fi xture Lists shall be submitted for the
fol |l owi ng:

Conduits, Raceway sand Fittings

Wre and Cabl e

Splices and Connectors

Swi t ches

Recept acl es

Qutlets, CQutlet Boxes, and Pull Boxes
Crcuit Breakers

Panel boar ds

Lanmps and Lighting Fixtures

Dry-Type Distribution Transformers

SD- 03 Product Data

Manufacturer's catal og data shall be subnmitted for the foll ow ng
itemns:

Conduits, Raceway sand Fittings
Wre and Cabl e

Splices and Connectors

Swi t ches

Recept acl es

Qutlets, Qutlet Boxes, and Pull Boxes
Circuit Breakers

Panel boar ds

Lanps and Lighting Fixtures
Dry-Type Distribution Transforners
Spare Parts

SD-06 Test Reports
Continuity and Insul ation Resistance Test
Phase- Rotati on Tests
I nsul ati on Resi stance Test

SD- 08 Manufacturer's |Instructions

Manuf acturer's Instructions shall be submtted.
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1

3 PREVENTI ON OF CORROSI ON
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NOTE: For all outdoor applications and all indoor
applications in a harsh environment refer to Section
09960 HI GH PERFORMANCE COATI NGS. Hi gh performance
coatings are specified for all outdoor applications
because ultraviolet radiation will break down nost
standard coatings, causing a phenonena known as
chal ki ng, which is the first stage of the corrosion
process. For additional information contact The
Coatings Industry Alliance, specific suppliers such
as Keel er and Long and PPG and NACE | nternationa

( NACE)
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Metallic materials shall be protected agai nst corrosion. Equi pnent

encl osures shall have the standard finish by the manufacturer when used for
nost indoor installations. For harsh indoor environnents (any area

subj ected to chem cal and/or abrasive action), and all outdoor
installations, refer to Section 09960 H GH PERFORMANCE COATI NGS. Al um num
shall not be used in contact with earth or concrete and, where connected to
dissimlar netal, shall be protected by approved fittings and treatnent.
Ferrous netals such as, but not linmited to, anchors, bolts, braces, boxes,
bodi es, clanps, fittings, guards, nuts, pins, rods, shins, thinbles,
washers, and m scel | aneous spare parts not of corrosion-resistant stee
shal | be hot-dip gal vani zed except where other equival ent protective
treatnent is specifically approved in witing.

.4 GENERAL REQUI REMENTS

Mat eri al, Equi pnent, and Fixture Lists shall be submitted for the follow ng
itenms showi ng manufacturer's style or catal og nunbers, specification and
drawi ng reference nunbers, warranty information, and fabrication site.

Manuf acturer's Instructions shall be submitted including special provisions
required to install equipnent conponents and system packages. Specia
noti ces shall detail inpedances, hazards and safety precautions.

PART 2 PRODUCTS

2.

1 MATERI ALS

Material s and equi prent to be provided shall be the standard cat al oged
products of manufacturers regularly engaged in the manufacture of the
product s.

1.1 Ri gid Steel Conduit

Ri gid steel conduit shall be in accordance with UL 6 and shall be

gal vani zed by the hot-dip process. Were underground and in corrosive
areas, rigid steel conduit shall be polyvinylchloride (PVC coated in
accordance with NEMA RN 1 or shall be painted with bitunmastic.

Fittings for rigid steel conduit shall be threaded.

Gaskets shall be solid. Conduit fittings with blank covers shall have
gaskets, except in clean, dry areas or at the | owest point of a conduit run
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where drai nage is required.

Covers shall have captive screws and shall be accessible after the work has
been conpl et ed.

1.2 El ectrical Metallic Tubing (EM)

EMI shall be in accordance with UL 797 and shall be zinc coated steel.
Coupl i ngs and connectors shall be zinc-coated, raintight, gland conpression
with insulation throat. Crinp, spring, or setscrew type fittings shall not
be accept abl e.

. 1.3 Fl exi bl e Metal lic Conduit

Fl exible netallic conduit shall be in accordance with UL 1 and shall be
gal vani zed steel.

Fittings for flexible nmetallic conduit shall be specifically designed for
such condui t.

Liquidtight flexible netallic conduit shall be provided with a protective
j acket of PVC extruded over a flexible interlocked gal vani zed steel core to
protect wring against noisture, oil, chenicals, and corrosive funes.

Fittings for liquidtight flexible netallic conduit shall be specifically
desi gned for such conduit.

.1.4 I nternedi ate Metal Conduit

Internedi ate nmetal conduit shall be in accordance with UL 1242 and shall be
gal vani zed.

. 1.5 Ri gid Nonmetal lic Conduit

Ri gid nonnetallic conduit shall be in accordance with NEMA TC 13 and shal
be PVC with wall thickness not |ess than Schedul e 40.

.1.6 Wreways and Auxiliary Qutters

Wreway and auxiliary gutters shall be a mninum4- by 4 inch 100 by 100
mllineter trade size conforming to UL 870.

1.7 Surface Raceways and Assenblies

Surface metal raceways and multi-outlet assenblies shall conformto NFPA 70.
Receptacl es shall conformto NEMA WD 1, Type [5-15R] [5-20R].

.1.8 Cabl e Trays

Cabl e trays shall be | adder type conformng to NEMA VE 1.

.2 WRE AND CABLE

Conductors installed in conduit shall be copper 600-volt type [ THHN] [ THW]
[ XHHW. Al conductors AWG No. 8 3.15 millineter diameter (AWG No. 8) and
| arger, shall be stranded. Al conductors snaller than AWG No. 8 3.15
mllineter diameter (AWG No. 8) shall be [stranded] [solid].

Fl exi bl e cabl e shall be Type SO and shall contain a groundi ng conductor
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with green insulation.
Conductors installed in plenuns shall be marked pl enum rat ed.
.3 SPLI CES AND CONNECTORS

Splices in AWG No. 8 3.15 nmillineter diameter (AWG No. 8) and snuller shal
be made with approved [insul ated el ectrical type] [indentor crinp-type
connectors and conpression tool s].

Splices in AWG No. 6 4.1 millineter diameter (AWG No. 6) and | arger shal

be made with [indentor crinp-type connectors and conpression tools] [bolted
cl amp-type connectors]. Joints shall be wapped with an insulating tape
that has an insulation and tenperature rating equivalent to that of the
conduct or.

.4  SW TCHES
4.1 Saf ety Switches

Saf ety switches shall be in accordance with NEMA KS 1, and shall be the
heavy-duty type with encl osure, voltage, current rating, nunber of poles,
and fusing as indicated. Switch construction shall be such that, with the
switch handle in the "ON' position, the cover or door cannot be opened.
Cover rel ease device shall be coinproof and shall be so constructed that an
external tool nust be used to open the cover. Provisions shall be nade to
| ock the handle in the "OFF" position, but the switch shall not be capable
of being locked in the "ON' position

Swi tches shall be of the quick-nmake, quick-break type. Term nal |ugs shal
be approved for use with copper conductors.

Saf ety color coding for identification of safety switches shall conformto
ANSI Z7535. 1.

4.2 Toggl e Swi tches

Toggl e switches shall be in accordance with EI A 480, and shall control

i ncandescent, mercury, and fluorescent lighting fixtures and shall be of
the heavy duty, general purpose, noninterchangeable flush-type.

Toggl e switches shall be commercial grade toggle type, [single]

[doubl e]-pole, [three] [four]-way two-position devices rated 20 anperes at
277 volts, 60 hertz alternating current (ac) only.

Al toggle switches shall be products of the same manufacturer.

.5 RECEPTACLES

Recept acl es shall be commrercial grade, 20A, 125 VAC, 2-pole, 3-wire duplex
conform ng to NEMA WD 6, NEMA 5- 20R.

.6  QUTLETS, OQUTLET BOXES, AND PULL BOXES
Qutl et boxes for use with conduit systens shall be in accordance wth NEVA
FB 1 and [NEMA OS 1] [NEMA OS 2] and shall be not less than 1-1/2 inches 40

mllineter deep. Pull and junction boxes shall be furnished with
screw-fastened covers.
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2.

7 PANEL BOARDS

Li ghting and appliance branch circuit panel boards shall be the
circuit-breaker type in accordance with NEMA PB 1. Circuit breakers shal
be bolted to the bus. Plug-in circuit breakers shall not be acceptable.
Buses shall be copper of the rating indicated, with main lugs or main
circuit breaker as indicated. Panelboards for use on grounded ac systens
shall be provided with a full-capacity isolated neutral bus and a separate
groundi ng bus bonded to the panel board encl osure. Panel board encl osures
shal | be NEMA 250, Type 1, in accordance with NEVMA PB 1. Enclosure fronts
shal | have | atchabl e hi nged doors.

. 8 Cl RCU T BREAKERS

Circuit-breaker interrupting rating shall be not |ess than those indicated
and in no event |less than [10,000] [20,000] anperes root-nean-square (rns)
symmetrical at [208] [240] volts, respectively. Miltipole circuit breakers
shall be the common-trip type with a single handle. WMl ded case circuit
breakers shall be bolt-on type conforming to UL 489.

.9 LAVPS AND LI GHTI NG FI XTURES

Manuf acturers and catal og nunbers shown are indicative of the general type
desired and are not intended to restrict the selection to fixtures of any
particul ar manufacturer. Fixtures with the sane salient features and

equi valent light distribution and brightness characteristics, of equa
finish and quality, will be acceptable. Lanmps of the proper type and

watt age shall be provided for each fixture.

Bal | asts shall be high power factor and be energy efficient. Ballasts
shall have a Class P term nal protective device for [120] [277]-volt
operation as indicated and shall be rapid-start fluorescent. Ballasts
shall be "A" sound rated. Fluorescent |anmps shall be standard reduced
wat t age type.

Hi gh intensity discharge (HHD) lighting fixtures shall have prew red
integral ballasts and cast al um num housi ngs conplete with tenpered gl ass
| enses suitable for installation in damp or wet |ocations. Fixtures and
| anps shall be provided.

.10 DRY- TYPE DI STRI BUTI ON TRANSFORMERS

General purpose dry-type transforners with wi ndings 600 volts or |ess shal
be two-wi nding, 60 hertz, self-cooled in accordance with UL 506. W ndi ngs
shal | have a mni numof two 2-1/2-percent taps above and bel ow nom na
vol t age.

PART 3 EXECUTI ON

3.

1 CONDUI TS, RACEWAYS AND FI TTI NGS

Conduit runs between outlet and outlet, between fitting and fitting, or
bet ween outlet and fitting shall contain not nore than the equival ent of
three 90-degree bends, including those bends |ocated i Mmediately at the
outlet or fitting.

Crushed or deformed conduit shall not be installed. Trapped conduit runs

shal | be avoi ded where possible. Care shall be taken to prevent the
| odgrment of foreign material in the conduit, boxes, fittings, and equi pnent
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during the course of construction. C ogged conduit shall be cleared of
obstructions or shall be repl aced.

Conduit and raceway runs concealed in or behind walls, above ceilings, or
exposed on walls and ceilings 5 feet 1470 millimeter or nore above finished
fl oors and not subject to nechanical damage may be electrical netallic
tubing (EM).

.11 Rigid Steel Conduit

Fi el d-made bends and offsets shall be made with approved hickey or conduit
bendi ng machine. Conduit el bows |arger than 2-1/2 inches 65 mllineter
shal | be | ong radi us.

Conduit stubbed-up through concrete floors for connections to free-standing
equi pnent with the exception of notor-control centers, cubicles, and other
such items of equipnent, shall be provided with a flush coupling when the
floor slab is of sufficient thickness. Qherw se, a floor box shall be
provided and set flush with the finished floor. Conduits installed for

future use shall be terminated with a coupling and plug set flush with the
floor.

1.2 El ectrical Metallic Tubing (EM)

EMI shal |l be grounded in accordance wi th NFPA 70, using pressure grounding
connectors especially designed for EMI

.1.3 Fl exi bl e Metal lic Conduit

Fl exible metallic conduit shall be used to connect recessed fixtures from
outl et boxes in ceilings, transforners, and other approved assenblies.

Bondi ng wires shall be used in flexible conduit as specified in NFPA 70,
for all circuits. Flexible conduit shall not be considered a ground
conduct or.

El ectrical connections to vibration-isolated equi prent shall be made with
flexible metallic conduit.

Liquidtight flexible netallic conduit shall be used in wet and oily
| ocations and to conplete the connection to notor-driven equi pnent.

1.4 I nt er nedi at e Condui t

Fi el d-made bends and offsets shall be made with approved hickey or conduit
bendi ng machine. Internediate netal conduit shall be used only for indoor
installations.

.1.5 Ri gid Nonnetal Ii c Conduit

Ri gid PVC conduit shall be direct buried.

A green insul ated copper groundi ng conductor shall be in conduit with
conductors and shall be solidly connected to ground at each end. G ounding
wires shall be sized in accordance with NFPA 70.

.1.6 Wreway and Auxiliary Gutter

Strai ght sections and fittings shall be bolted together to provide a rigid,
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mechani cal connection and el ectrical continuity. Dead ends of w reways and
auxiliary gutters shall be closed. Unused conduit openings shall be

pl ugged.

Wreways for overhead distribution and control circuits shall be supported
at maximm|[__ ] [5]-foot [1500] millinmeter intervals.

Auxiliary gutters used to supplenent wring spaces for equi pnent not
contained in a single enclosure shall contain no switches, overcurrent
devi ces, appliances, or apparatus and shall be not nore than [ ] [30]
feet [9000] millimeter |ong.

1.7 Surface Raceways and Assenblies

Surface raceways shall be mounted plunmb and level, with the base and cover
secured. Mninmumcircuit run shall be three-wire with one wire desi gnated
as ground.

.1.8 Cabl e Trays

Cabl e trays shall be supported from ceiling hangers, equiprment bays, or
floor or wall supports. Cable trays nay be nounted on equi pnent racks.

Support shall be provi ded when the free end extends beyond [ ] [3] feet
[900] millimeter. Maxi mum support spacing shall be [ ] [6] feet [1800]
millinmeter. Trays 10-inches 250 millinmeter wide or |ess shall be supported
by [one] [__ ] hanger. Trays greater than 10-inches 250 millimeter w de
shal |l be supported by [two] [__ ] hangers. Cable trays shall be bonded

at splices.
.2  WRING

Feeder and branch circuit conductors shall be color coded as foll ows:

CONDUCTOR COLOR AC

Phase A [ 1]

Phase B (]

Phase C (]

Neut r al [White] [Natural G ay]

Equi prent G- ounds [Geen] [Geen with Yellow Stripe] [Bare]

Conductors up to and including AWG No. 2 6.5 mllineter dianeter (AWG No.
2) shall be manufactured with colored insulating materials. Conductors
larger than AWG No. 2 6.5 millineter dianmeter (AWG No. 2) shall have ends
identified with color plastic tape in outlet, pull, or junction boxes.

Splices shall be in accordance with the NFPA 70. Conductor identification
shal |l be provided within each enclosure where a tap, splice, or termnation
is made and at the equipnent termnal of each conductor. Termnal and
conductor identification shall match as indicated.

Were several feeders pass through a comon pul |l box, the feeders shall be

tagged to clearly indicate the electrical characteristics, circuit nunber,
and panel designation.
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3.

3 SAFETY SW TCHES

Swi t ches shall be securely fastened to the supporting structure or wall,
utilizing a mnimmof [four] [__ ] 1/4 inch 6 mllineter bolts. Sheet
netal screws and snmall nachi ne screws shall not be used for nounting.

Swi tches shall not be mounted in an inaccessible |ocation or where the
passageway to the switch nay becone obstructed. Munting height shall be
[ ] [5] feet [1500] millimeter above floor |evel, when possible.

.4  WRI NG DEVI CES

4.1 Wal | Switches and Receptacl es

Wal |l switches and receptacles shall be so installed that when device plates
are applied, the plates will be aligned vertically to within[__ ] [1/16]
inch [2] mllineter.

Ground term nal of each flush-nounted receptacle shall be bonded to the
outl et box with an approved green bondi ng junper when used with dry wall
type construction.

.4.2 Devi ce Pl ates

Device plates for switches that are not within sight of the |oads
controll ed shall be suitably engraved with a description of the | oads.

Devi ce plates and receptacle cover plates for receptacl es other than
125-volt, single-phase, duplex, convenience outlets shall be suitably

mar ked, showing the circuit nunber, voltage, frequency, phasing, and
anperage available at the receptacle. Required nmarking shall consist of a
sel f-adhesive label having [___ ] [1/4] inch [6] mllimeter enbossed
letters.

Devi ce plates for convenience outlets shall be simlarly marked indicating
the supply panel and circuit nunber.

.5 BOXES AND FI TTI NGS

Pul | boxes shall be furnished and installed where necessary in the conduit
systemto facilitate conductor installation. Conduit runs |onger than
[ ] [100] feet [30] nmeter or with nore than three right-angle bends
shal | have a pullbox installed at a convenient internediate |ocation.

Boxes and encl osures shall be securely nounted to the building structure
with supporting facilities independent of the conduit entering or |eaving
t he boxes.

Mounti ng hei ght of wall-nmounted outlet and switch boxes, neasured between
the bottom of the box and the finished floor, shall be in accordance with
| CC A117.1 and as foll ows:

LOCATI ON MOUNTI NG HEI GHT
Receptacles in offices 18 inches 450 mllineter
Receptacles in corridors 18 inches 450 mllimeter
Receptacles in shops & | aboratories 48 inches 1200 mllineter
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3.

LOCATI ON MOUNTI NG HEI GHT
Receptacles in rest roons 48 inches 1200 mllimeter

Swi tches for |ight control 48 inches 1200 mllineter
6 LAMPS AND LI GHTI NG FI XTURES

New | amps of the proper type and wattage shall be installed in each
fixture. Fixtures and supports shall be securely fastened to structura
nenbers and shall be installed parallel and perpendicular to nmajor axes of
structures.

.7 PANELBOARDS

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEEEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Ability to renove access covers is required
for maintenance activities. |In addition, access may
be required to inspect this device while circuits
are energized (for exanple, using infrared i magi ng).
M ni mum di stances to energized circuits is specified
in OSHA Standards Part 1910.333 (Electrical -

Saf ety-Rel ated work practices). OSHA Standards are
avai l abl e on the internet.

EZE IR R R S I R R I I O R R R Ok S R R I R R R I O R O O

Panel boards shall be securely nounted so that the top operating handl e does
not exceed [__ ] [72]-inches [1800] mllineter above the finished floor.
No equi pnent shall be nounted within 36 inches 914 mllineter of the front
of the panel.Directory card informati on shall be conplete and | egible.

. 8 DRY- TYPE DI STRI BUTI ON TRANSFORMERS

Dry-type transformers shall be connected with flexible nmetallic conduit.

[All dry-type transforners shall be nounted on vibration isolators in
accordance with Section 15072 VI BRATI ON | SOLATI ON FOR Al R CONDI TI ONI NG
SYSTEMS. ]

.9 | DENTI FI CATI ON PLATES AND WARNI NGS

Identification plates shall be furnished for |ighting and power

panel boards, notor control centers, all line voltage heating and
ventilating control panels, fire detector and sprinkler alarms, door bells,
pilot lights, disconnect sw tches, manual starting sw tches, and magnetic
starters. Process control devices and pilot |ights shall have

i dentification plates.

Identification plates shall be furnished for all Iine voltage encl osed
circuit breakers, identifying the equi pment served, voltage, phase(s) and
power source. Circuits 480 volts and above shall have conspi cuously

| ocated warning signs in accordance with OSHA requirenents.

.10 PAI NTI NG

Exposed conduit, supports, fittings, cabinets, pull boxes, and racks shal
be thoroughly cleaned and painted as specified in Section 09920
ARCHI TECTURAL PAI NTI NG or Section 09960 H GH PERFORVANCE COATI NGS.
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3.

11 FI ELD TESTI NG

After the installation is conplete wire and cable shall be given a
continuity and insulation resistance test. Insulation resistance test shal
be with a [250][500][1000] - volt insulation test set. Readings shall be
recorded after a mininmumof 3 minutes and until the reading is constant for
1 mnute. Resistance between phase conductors and ground shall be no |ess
than 25 negohms.

Phase-rotation tests shall be conducted on three-phase circuits using a
phase-rotation indicating instrument. Phase rotation of electrica
connections to connected equi pnent shall be A, B, Cleft to right, or top
to bottom facing the equipment.

Transformers shall be given an insulation resistance test. Resistance
bet ween each phase and ground shall be not |ess than 25 negohns.

Fi nal acceptance will depend upon the satisfactory perfornmance of

t heequi pnent under test. No conductor or circuit shall be energized unti
the installation has been approved by the Contracting Oficer. Final test
data shall be provided to the Contracting Officer. Data shall have a cover
| etter/sheet clearly marked with the System nane, Date, and the words
"Final Test Data - Forward to the Systens Engi neer/ Condition Monitoring
OficelPredictive Testing Group for inclusion in the Mintenance Dat abase."

-- End of Section --
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